The primary difference between these two regions lies in their regulatory frameworks. In the EU, automobile recycling targets are established through the Directive 2000/EC/53, which sets a minimum of 85% for reuse plus recovery and 95% for reuse plus recycle. European automotive manufacturers and importers are responsible for recycling costs under the Extended Producer Responsibility (EPR) principle. As a result, the EoL processing of the automotive sector is increasingly well-organised in the EU (Saidani et al. 2017 ). This European Directive concerns the automotive sector only, and thus the EoL management of HDOR vehicles is less developed. In the U.S., there are neither national regulations nor quantitative recycling targets for the disposal of light or heavy vehicles. The recycling of end-of-life vehicles (ELV) is only managed under crosssector regulations on environmental protection (Sakai et al. 2014 ). In the meantime, the European experience has demonstrated the success of law-making to encourage the reuse of automotive parts, and its associated remanufacturing and recycling markets. The latest European example can be found in France where automotive repair shops are mandated to offer clients, whenever possible, the choice between spare parts coming from CE loops and originally manufactured parts. Legislation is therefore a key action lever to enter EoL vehicles components into appropriate circularity loops.
On this basis, some organizations in the U.S. are working to make progress with legislation to change attitudes towards more responsible and sustainable practices. The National Stewardship Action Council (NSAC) is acting in speeding up the process of creating new laws to both support EPR and provide a CE in the U.S. However, according to the NSAC, no new American legislation related to the EoL management of vehicles is ongoing. In fact, it needs active industry involvement -both from producers and recycling centers -before considering legislative proceedings. Wilson (2017) confirms that the current U.S. political administration is not really pledging for new environmental regulations and automakers still fear the use of second -hand parts will lower their economic benefits. Nevertheless, the ARA is still advocating in front of U.S. Congress members to take the regulation process forward. Meanwhile, when political actions are neither proactive nor supportive, closing-the-loop has to be motivated by other considerations, such as economic ones. For instance, the embracement of circular practices by automotive manufacturers could generate billions of additional revenue (Accenture, 2016 ). Yet, the main challenges are: (i) to make U.S. automakers aware of economic opportunities offered by circular practices, and (ii) to assist them in their transition towards more circular businesses. Particularly, the U.S. automotive industry could take inspiration not only from European automotive actors but also from their own HDOR sector.
HDOR producers, well aware of the remaining value of their used equipments, offer a growing number of remanufactured HDOR equipment as a part of their aftermarket product services. For example, the HDOR equipment company Caterpillar is leading the way by producing both new and remanufactured HDOR equipment in the U.S. and worldwide, through a wide network of collaborators and reverse logistics. Incentives such as a deposit scheme and voluntary take-back of products ensure that large quantities of parts are returned to Caterpillar. In Europe a similar story can be told but in the light-duty sector. The French automaker Renault has developed collaborations with third parties to design an efficient circular supply chain supporting 2 closed-loop reused, remanufacturing and recycling of end-of-life vehicles, both to comply with the ELV Directive and to achieve sustainable profits (Saidani et al. 2017 ). In the U.S., the State of California is trying to develop and implement sound practices in terms of ELV management, operating state-of-the-art and licensed recycling facilities (SCADA, 2017).
Nonetheless, both regions could perform better from a CE perspective. Actually, the U.S. and the EU are facing similar challenges to achieve an enhanced circularity of their ELV. For instance, in France -with more than 1,650 authorized treatment facilities (ATFs) -1.1 million ELV are properly and legally recovered by ATFs over the 1.8 million produced each year. In California -with 1,100 licensed dismantlers -1.2 million vehicles reach annually the end of their useful lives, among which 30% of all are being processed through unlicensed dismantlers. The gap between deregistered cars and ELV entering in ATFs is therefore not negligible. The SCADA (2017) blames an "underground economy" of unregulated dismantlers that do not have the same environmental regulatory requirements, insurance obligations, and tax liability as required for licensed dismantlers. This unfair competition leads many licensed operators out of business. For instance, in California, the number of licensed dismantlers has declined from 1236 to 1072, between 2011 and 2016. To address this issue, the SCADA urges for better cooperation between key stakeholders in the automotive industry. Likewise, tons of ELV leak from European end-of-life channels, to be exported to Eastern Europe or North Africa where infrastructures to handle, dismantle and recycle ELV are underdeveloped. As such, Sakai et al. (2014) suggest that "a global consensus on the rules for ELV management systems at an international level" should be set up.
Another obstacle for better circularity of parts from ELV is the inconsistent access to standardized data for the EoL actors. The access to the OEMs' information on vehicle parts is indeed essential for automotive recycling businesses to put back on the market the right parts at the right prices. The European Commission has already pinpointed this challenge, stating that "information on all parts of the vehicle shall be made available in a database easily accessible to independent operators". While the HDOR actors are actually implementing measures in this regard, the ARA advocates for similar actions within the U.S. automotive sector, whether by regulations setting or by cooperation between OEMs and end-of-life third parties. The Heavy Duty (HD) Distribution Association and HD Manufacturer Association are creating product data standards for the HDOR aftermarket, involving manufacturers, distributors, and maintenance centers. By streamlining aftermarket product data, the communication about product attributes will be improve across the HD aftermarket, resulting in getting the right part more effectively for end-customers and thus fostering remanufacturing and reuse of components, critical elements for advancing CE.
To conclude, it has been found that the CE of vehicles in the EU is mainly driven and stimulated by the ELV Directive, forcing industrial automakers to cooperate with end-of-life third parties to meet the mandatory recovery, reuse and recycling targets. In contrast, progress towards an augmented circularity of vehicles in the U.S. is pushed less consistently by individual associations advocating for a CE. While the EU appears to be a few steps ahead of policy activity regarding the management of ELV, the U.S. HDOR sector presents some aspirational industrial practices, e.g. collaboration between HDOR aftermarket actors or t he Caterpillar example. As such, to move towards a truly circular eco-system, we highlight the importance of not only a proper regulatory framework but also a common vision and shared commitment between all stakeholders concerned in the (re)use of automotive parts and HDOR equipments. Also, newly industrialized countriessuch as China, India, or Brazil -where the number of vehicles reaching their EoL will soon outnumber the European or American figures should be a focus of interest and research. In this light, we believe it is of the utmost significance for them to anticipate obstacles and to take inspiration from the best political, industrial and business practices in both the EU and U.S. to innovate towards even more effective management of their ELV.
